Introduction
Maintainability is the ability of a machine or equipment, in default usage conditions, to be maintained, or restored, in the state to meet the specified functions when maintenance actions are carried out under conditions specified in a given time, with procedures and remedies prescript.
Maintenance consists in all necessary management and technical actions carried out in order to maintain or restore the function or functions of a system. The main maintenance systems are shown in Figure 1 .
Figure 1: Maintenance systems for machines and equipments
On managerial, technical or economic considerations each company chooses a maintenance system (or in a few cases even more maintenance systems) which it will be apply. But regardless of the type maintenance system chosen, it will influence the health and security in the company. First a maintenance system chosen bad or applied with low efficiency leads to lower performance of machinery and equipment. This means lower technically performances and also lower health and safety performances for operators. Secondly, the maintenance work itself must be conducted under safe conditions for maintenance workers and for other participants in the maintenance process. (example: machine operators, designers, experts, etc.). The question is if the maintenance is an activity more dangerous than others and the answer to this question can only be given by statistical analysis.
Statistical analysis for maintenance work
Statistical analysis for maintenance work in Romania, was done by using public data provided by the National Statistics Institute. [2] . But here is a problem: the maintenance activities covers an extremely broad range of fields, from engineering or extractive industries, through storage and transport, to household area. Thus it is very difficult to assess the number of workers involved in maintenance activities. Data from France and Spain indicate that about 6% of the working population is involved in maintenance activities [3] . In Romania the statistical situation for the employed population is shown in Table 1 . Based on the authors' professional experience have made several assumptions regarding the number of workers involved in maintenance activities in the industrial fields presented in Table 1 . The results are shown in Table 2 The next step is the statistical analysis of work accidents in the field of maintenance activities. Following the same procedure as for determining the number of workers involved in maintenance activities and the same sources of data were obtained the values shown in Table 3 and 4. The average for recorded accidents in the maintenance activities (percentage) for a period of six years from 2008 to 2013, reported at total number of accidents is 14,08%. In the same time the average of percentage of workers involved in maintenance activities reported at total number of workers is 8,24%. It easily finds a significant difference between these two values. At the same time comparing the rate of accidents in maintenance activities in Romania with similar values in other European countries (around 20% of all accidents in Belgium, in [2005] [2006] , were related to maintenance operations, as well as around 18-19% in Finland, 14-17% in Spain, and 10-14% in Italy, in 2003-2006 [2] ), it is found that there are not important differences.
Analysis of the risks of accidents in maintenance activities
Maintenance activities have in terms of occupational health and safety the risks of workstation where repairs or periodic maintenance is performed. In addition to these general risks can be mentioned a number of specific risks:
• the maintenance work is performed near a running technological process or are performed maintenance activities on machines and equipment's under operating process; • for part of activities of maintenance cannot be provided textbooks or maintenance and repair instructions. So, are needed rapid technical solutions to ensure a high quality of intervention, safe in terms of health and safety; • the risk of human error is higher than for routine works;
• the working conditions often differ from typical and in some cases can reach the emergencies conditions; • working under time pressure is another major risk and can be identified two types of time pressure: o time pressure for repairs made to the machines and equipments that have accidental failures; o time pressure for repairs made to the machines and equipments which are under preventive maintenance, pressure from production departments.
• the existence of physical risks due to weak engineering design of machines and equipment in terms of maintenance: o accessibility cumbersome to faulty components; o working in unusual positions; • the existence of chemical risk due to some material which are not permitted for use (eg asbestos) in structure of equipments [1]; • the existence of biological risks, particularly in maintenance of purge systems;
• the existence of psychosocial risks:
o work on weekends and during holidays; o irregular schedule.
Conclusions
Statistical analysis of occupational accidents occurred during the maintenance activities to the total number of occupational accidents, in Romania, 14.08%, compared with the statistical analysis of the number of workers involved in the maintenance activities of the total number of active persons 8.24 %, showing a much higher rate of occurrence of accidents in maintenance work compared with number of maintenance workers. Values obtained are comparable to those in other EU countries.
Possible errors in these analyses are due to insufficient statistical breakdowns in terms of the two monitored parameters: number of workers involved in the maintenance work and work accidents in this area. To compensate this deficiency were made approximations based on the authors' experience.
Analysis of the risks of accidents in maintenance activities confirm the statistical analysis of accidents in maintenance work by highlighting, in addition to the general risks, another specific risks, some of them with high potential levels.
To reduce the level of risk, requirement imposed by law, it requires a proper assessment for each maintenance job, considering the great variety of industrial and non-industrial sectors in which it performs maintenance.
The assessment must be accompanied by programs to reduce the risks of any kind and the programs must include technical, organizational and economic measures. Among them should not miss:
• creating an integrated management system • designing safer machines and equipment for maintenance workers not only for operators.
• the creation of specific skills and abilities maintenance workers • effective communication
